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[57] ABSTRACT 
A frame structure serves to accommodate a plurality of 
non-standardized small tanks or containers to form a 
transport unit of standard overall dimensions. The small 
containers are of the type having foot portions formed 
with channels or openings for receiving fork lift arms. 
The frame structure includes a bottom group with a 
plurality of parallel struts extending in one direction and 
a number of further frame members extending in the 
other direction. These struts and frame members form 
windows for receiving the foot portions of the small 
containers. Locking members are provided which en 
gage the channels formed in the foot portions of the 
small containers for coupling these to the frame struc 
ture. 

13 Claims, 6 Drawing Figures 
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FRAME STRUCTURE FOR ACCOMMODATING A 
PLURALITY OF CONTAINERS 

DESCRIPTION 
The invention relates to a frame structure for accom 

modating a plurality of containers, each of which has a 
foot portion formed with channels for receiving fork lif 
arms, to form a transport unit. ' 
The containers are, in particular, non-standardized 

small tanks or containers. When seceral such containers 
are combined to form a transport unit of standard over 
all dimensions, it is necessary to couple the individual 
containers with the frame structure in such a manner 
that the coupling requires only a minimum of structural 
modi?cations and/ or additional measures for each con 
tainer. Also, such a coupling should be readily made 
and released, and should ensure a highly secure and 
rigid connection. 
To meet with this object, the frame structure of the 

present invention includes a bottom group with parallel 
extending struts, pairs of which de?ne lateral bound 
aries of windows for receiving the foot portions of the 
containers, and locking means for engagement in the 
channels or openings formed in said foot portions. 
These channels or openings are thus used for locking 
engagement with corresponding structural parts of the 
frame structure. Since the foot portion of this type of 
container extends over a substantial part of the con 
tainer length and also substantially de?nes the width of 
the container, and since the channels are provided at 
those locations where the load of each individual con 
tainer is most favourably transferred to the respective 
supporting elements, such as the fork lift arms, use of 
these channels results in a reliable anchoring. 

In a preferred embodiment, each anchoring element 
comprises an L—shaped clamp having one leg adapted to 
engage in the respective channel and the other leg to be 
clamped to a respective strut by means of a screw. In 
this embodiment, the individual anchoring element re 
quires little space and is therefore easily manipulated. 

In another preferred embodiment, the anchoring ele 
ments are formed as bars adapted to pass through both 
struts de?ning a window and are adapted to be clamped 
to fastening elements mounted on the outer sides of 
these struts. A particularly inexpensive, yet stable de 
sign of the anchoring element is thus provided. In this 
case, it is further preferable that the channels formed in 
the foot portions of the containers and cut-outs formed 
in the struts of the frame structure have at least twice 
the width of said bars, and that the fastening elements 
are disposed at that end of each cut-out which is adja 
cent the outside of the frame structure. This concept 
permits every individual container to be detached from 
the frame structure without problems, even in case of a 
highly compact container arrangement. 

In a further preferable embodiment of the invention, 
guide plates extending obliquely upwardly and out 
wardly are provided at the corners of each window 
formed in the frame structure. These guide plates facili 
tate the placing of the individual container into the 
frame structure. 
The frame structure may be formed as a non-stacka 

ble platform of standard length and width with four 
lower corner ?ttings, or alternatively as a frame-type 
container, again with standard length, width and height, 
which surrounds the small containers on all sides and is 

20 

35 

40 

50 

55 

60 

65 

2 
provided with four upper and four lower corner ?t 
tings. 

Further details of the invention will now be explained 
with reference to the accompaning drawings, in which 
FIG. 1 is a fragmentary side view of a frame designed 

as a frame-type container in which a plurality of small 
containers are placed, two different diameters being 
indicated for the small containers; 
FIG. 2 is a plan view of the frame shown in FIG. 1 

with only one small container placed therein; 
FIG. 3 is a side view of a single small container, two 

different diameters being again indicated; 
FIG. 4 is a fragmentary sectional view through a strut 

of the frame and a foot member of the small container 
placed in the frame, the foot member including a part of 
an anchoring element; 
FIG. 5 is a side view of the arrangement shown in 

FIG. 4; and 
FIG. 6 is a view similar to FIG. 4, but showing an 

other embodiment of an anchoring element. 
As will be apparent from FIGS. 1 and 3, each of the 

small containers 10, which are to be combined to consti 
tute a transport unit, is shaped as a generally cylindrical 
tank provided at the bottom surface thereof with two 
foot members 11 extending in the longitudinal direction 
of the container. The foot members 11 de?ne a rectan 
gular bottom surface irrespective of the container diam 
eter. As shown in FIG. 3, the foot members are formed 
with two fork lift channels or openings 12 by means of 
which every small container may be manipulated. The 
channels or openings 12 are provided in the regions that 
constitute the load adsorbing regions prescribed by the 
pertinent ISO standards. 
As shown in FIG. 2, the frame is constituted by outer 

pairs of horizontally extending side members 13 and by 
cross members 14 joined to each other at the corners of 
the frame by means of standardized corner ?ttings 15. 
Couples of cross struts 18 are inserted between the two 
side members 13, the clearance between said cross struts 
being somewhat larger than the width of the bottom 
surface of the small containers 10 as defined by the foot 
members 11. For stiffening purposes, the couples of 
cross struts 18 are joined to each other and to the cross 
members 14 through central members 17. Moreover, 
between the cross struts 18, there are mounted couples 
of longitudinal struts 16 whose clearance is somewhat 
larger than the length of the foot members 11 of the 
small containers. Respective pairs of longitudinal struts 
16 and cross struts 18 cooperate to form frame- or 
trough-like windows for receiving the foot members 11 
of individual small containers 10. In order to facilitate 
lowering of the small containers 10 with their foot 
members 11 into said windows, bent guide plates 19 
each extending obliquely upwardly and outwardly are 
provided at the junctures between the longitudinal 
struts 16 and the cross struts 18. 
According to a modi?cation (not shown), it is also 

possible to use two longitudinal struts extending be 
tween the two cross members 13 and to insert between 
these longitudinal struts respective pairs of cross struts 
so as to form the mentioned trough-like windows for 
receiving the small containers. 
FIG. 2 shows the bottom group of the frame, which 

may readily be used as an open-topped and open-sided 
platform for the transport of a plurality of small con 
tainers. As shown in FIG. 1, this bottom group may, 
however, also be completed by four corner posts 20 and 
upper side members 21, cross members and further 
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corner ?ttings 22 to form a stackable frame-type con 
tainer which surrounds the small containers on all sides. 

In all of these cases the frame constitutes an auxiliary 
structure which is used as a dimensional bridge between 
non-standardized small containers and external dimen 
sions (20 and 40 feet) ?tting into the worldwide ISO 
container system (as used in cellular container ships, 
road and rail vehicles). 
As will be particularly apparent from FIGS. 4 and 6, 

the cross struts 18 are Lasection rails on whose lower 
horizontal leg the respective foot member 11 of the 
small container rests. Each vertical leg of these cross 
struts 18 is provided with two cut-outs 23 which, when 
the small container has been inserted, are at least par 
tially in alignment with the fork lift channels 12 in the 
container foot members 11. 
As shown in FIGS. 4, 5, and 2, the outer sides of the 

cross struts 18 in the vicinity of the cut-outs 23 are 
respectively provided with nuts or eyes 24 formed with 
a threaded bore for accommodating a screw bolt 25. 
Two anchoring elements 26 are employed to anchor the 
foot members 11 of a small container 10 in one of the 
receiving windows de?ned by the longitudinal struts 16 
and cross struts 18, said anchoring elements 26 accord 
ing to FIG. 5 being L-section rails extending through 
cut-outs 23 in the cooperating couple of cross struts 18 
and through the channels or fork lift openings 12 in both 
foot members 11 of the respective small container 10; 
the two ends of each anchoring element are secured to 
the eyes 24 via respective screw bolts 25. 
As will be apparent from FIG. 4, the cut-outs 23 in 

the cross struts 18 are designed relative to the channels 
or fork lift openings 12 in the foot members 11 of the 
small containers 10 in such a way and the nuts or eyes 24 
are mounted in such a way that upon tightening of the 
screw bolts 25 a tensioning of the small containers rela 
tive to the frame is achieved. 
FIG. 5 also shows that the cut-outs 23 have more 

than twice the width of the horizontally extending legs 
of the L-shaped anchoring elements 26. This permits an 
anchoring element 26, when being pulled out of its 
anchoring position, to enter partially into the cut-out of 
an adjacent cross strut 18, as indicated in FIG. 2. For 
the desired compact arrangement of the small contain 
ers 10 within the frame, this in turn permits the anchor 
ing elements 26 extending through the two foot mem 
bers 11 to be displaced to a suf?cient extent so that 
every small container may be individually removed 
from its anchored position. 

Instead of the L-section rails shown in FIGS. 4 and 5 
it is also possible to employ horizontal or upright U-sec 
tion rails or closed box-section rails as the anchoring 
elements. 

In the modi?cation shown in FIG. 6, the anchoring 
elements consist of individual L-shaped clamps 27 each 
of which penetrates into a foot member 11 only through 
the cut-out 23 of a cross strut 18 and into the fork lift 
channel 12 of the foot member. A supporting bracket 28 
mounted on the cross strut 18 carries a threaded bolt 29 
projecting through a longitudinal slot 30 formed in the 
clamp 27. In the braced condition a nut 31 bears against 
the clamp 27 such that the bent-down inner leg thereof 
bears against the lower inner face of the foot member 11 
while the outer leg rests on an abutment member 32 of 
the bracket 28. A disk 33 mounted on the top end of the 
threaded bolt 29 holds the nut 31 captive. 
What is claimed is: 

LII 

10 

30 

35 

40 

45 

55 

60 

65 

4 
1. A frame structure for a plurality of containers, each 

container having foot portions formed with fork lift 
openings thereon, said frame structure including: 

a bottom frame section having a plurality of parallel 
extending struts, pairs of said struts de?ning lateral 
boundary supports for receiving said foot portions 
of said containers, at least some of said struts hav 
ing cut-out portions therethrough, and 

locking means including anchoring elements adapted 
to be passed through respective ones of said cut 
outs formed in the struts and through respective 
ones of said fork lift openings for engagement with 
said foot portions, wherein said anchoring elements 
are formed as bars adapted to pass through said 
struts forming said lateral boundary supports to 
engage the foot portions on one side of the struts 
and be secured in place at a location adjacent said 
struts. 

2. The frame structure of claim 1, wherein said bars 
are adapted to be clamped to fastening elements 
mounted on the outer sides of said pairs of struts. 

3. The frame structure of claim 2, wherein said open 
ings formed in the foot portions of the containers and 
said cut-outs formed in the struts have at least twice the 
width of said bars, said fastening elements being dis 
posed at that end of each cut-out which is adjacent the 
outside of the frame structure. 

4. The frame structure of claim 1, further including at 
least one pair of parallel frame members extending 
transversely to said struts. 

5. The frame structure of claim 1, wherein guide 
plates extending obliquely upwardly and outwardly are 
provided on said struts. 

6. The frame structure of claim 1, formed as a plat 
form and provided with four lower corner ?ttings. 

7. The frame structure of claim 1, formed as a frame 
type container and provided with four upper and four 
lower corner ?ttings. 

8. A frame structure for a plurality of containers, each 
container having foot portions formed with fork lift 
openings, said frame structure including: 

a bottom frame section having a plurality of parallel 
extending struts, pairs of said struts de?ninf lateral 
boundary supports for receiving said foot portions 
of said containers, at least some of said struts hav 
ing cut-out portions therethrough, and 

locking means including anchoring elements adapted 
to be passed through respective ones of said cut 
outs formed in the struts and through respective 
ones of said fork lift openings for engagement with 
said foot portions wherein said anchoring elements 
each comprise an L-shaped clamp having one leg 
adapted to pass through the respective cut-out and 
opening for lockingly engaging said leg with said 
foot portion, and the other leg to be clamped by a 
clamping means to a respective strut. 

9. The frame structure of claim 8, further including at 
least one pair of parallel frame members extending 
transversely to said struts. 

10. The frame structure of claim 8, wherein guide 
plates extending obliquely upwardly and outwardly are 
provided on said struts. ‘ 

11. The frame structure of claim 8, formed as a plat 
form and provided with four lower comer ?ttings. 

12. The frame structure of claim 8, formed as a frame 
type container and provided with four upper and four 
lower corner fittings. 

13. The frame structure of claim 8, wherein said 
clamping means includes a threaded connecting means 
for threadably engaging the respective leg of said L 
shaped clamp to said respective strut. 
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